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voluntarily reduce this thickness, although I might increase it, except perhaps to draw in more rapidly near the top in the case of a very high wall."
This expression represents the extreme of conservatism from the standpoint of the American engineer. The way in which masonry or concrete core-walls are regarded by English engineers is partly expressed by the language used by the late James Mansergh, F.R.S., when President Institution of Civil Engineers, in an address to the society, in which he said: "I am not sure that such a core may not be made from end to end of an earth dam, if very special precautions are taken by well rolling the bank to insure that unequal settlement or surging does not take place. I have never yet ventured to try it, but if I do not get nervous as I grow older, I may some day." Reginald E. Middleton, M. Inst. C. E., of London,* writes on this subject: "Where masonry alone is used, should there be any movement in the bank, the wall will be fractured, serious leakage may take place and the dam be so much weakened thereby that its unforeseen destruction may result, and it is exceedingly difficult to make a thin, or even a thick, masonry wall perfectly watertight."
Hydraulic-fill dams offer a safe and satisfactory middle ground of compromise between the American earth dam with concrete core-wall or diaphragm and the English type of earth dam with its elaborate mixed and tamped puddle-wall of selected- clay. By no other process can such a large proportion of the entire dam be made of puddle clay at practicable cost.
The apparent effect of hydraulic sluicing upon most soils, the natural process of sorting out the finer particles, is to produce a clay of marked uniformity. Mr. Joseph Morgan, consulting engineer, Cambria Steel Works, Johnstown, Pa., in making a series of analyses of core material from various hydraulic-fill dams in widely separated sections of the country, noticed a curious similarity between them, and first called attention to it in correspondence with the author. The analyses were practically identical, except in the absence of sulphur, with those of average English blue clays, which show the following ratio of constituents:
Silica.......................................... 63.35
Alumina and iron...............................   18.50
Lime..........................................    6.60
Sulphur.......................................    4.32
Loss by ignition................................    7.23
100.00 f Engineering Record, March 29, 1902.